The proportion of human spermatozoa from 28 
Introduction
More and more childless couples are requesting donor insemination, but to control the spread of human immuno¬ deficiency virus (HIV) it is now mandatory to use frozen semen. More semen donors are needed to meet the demand, but many are rejected because their spermatozoa fail to sur¬ vive cryopreservation (Schroeder-Jenkins and Rothman, 1989; Federation CECOS, 1989) . Even when donors meet the usual criterion that > 60% of motile spermatozoa should survive freezing, the fecundity of the cryopreserved spermatozoa is lower than that achieved by fresh semen (Richter et al, 1984;  Bordson el al, 1986; see Watson, 1990) . Improved methods for cryopreservation of human spermatozoa might enhance the fertility of frozen semen and allow semen from a wider range of men to be used. However the development of these methods requires more detailed knowledge of the functional damage sustained by the spermatozoa during freezing and thawing.
Cryopreservation causes a decline in both the number of motile spermatozoa and their velocity (McLaughlin et al, 1992) , but there is also extensive damage to the acrosome which may contribute to the loss of fertility. After cryopreservation many spermatozoa have swollen or broken acrosomes and a decreased content of acrosin plus proacrosin (Pederson and Lebech, 1971; Mack and Zaneveld, 1987; Centola et al, 1990; Cross and Hanks, 1991) . Much of the damage may occur during thawing (Woolley and Richardson, 1978) and physical damage to the acrosome may be secondary to cell death (Cross and Hanks, 1991) . Cryopreserved spermatozoa achieve their maxi¬ mum penetration of zona-free hamster eggs after a considerably shorter period of capacitation than do fresh spermatozoa (Critser et al, 1987) . This finding suggests that frozen-thawed spermatozoa capacitate and acrosome react more quickly than do fresh spermatozoa. Spermatozoa that undergo the acrosome reaction prematurely might not be able to fertilize a zona-intact egg (Liu and Baker, 1990 Calculations were performed using the GLM procedure of the SAS statistics package (SAS Institute Inc., Cary). (Table 4) .
There was no significant interaction between the effects of freezing and of A23187 on the acrosome reaction.
A23187 also caused significant and dose-related decreases in the proportions of motile and viable spermatozoa during the 1 h incubation. These deleterious effects continued in the 3 h incubation after the spermatozoa had been washed free of the ionophore (Tables 2, 4 ). There was a significant (P < 0.001) interaction of incubation time and A23187 for both parameters ( Experimental details are given in Table 2 and the analysis of variance is described in (Table 2 ).
*P < 0.05, "P < 0.01, '"P < 0.001. Error mean square had 540 df. (Aitken and Elton, 1984) (Centola et al, 1990) . The presence of such cells could account for the observation that frozen spermatozoa achieved more penetrations than did fresh spermatozoa in the hamster egg test when A23187 was not used to promote acrosome reactions. It would also explain why cryopreserved spermatozoa appeared to capacitate more rapidly than did fresh spermatozoa (Critser et al, 1987) . How¬ ever, Cross and Hanks (1991) (Wassarman, 1987) , human spermatozoa can be stimulated to acrosome react by the zona pellucida (Cross et al, 1989 
